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1. Frontage Profile
$m$ $n$ $T$ .
$y(T)$ :
$y(T)=E(T)\theta+e$
. , $E(T)$ , $\theta$ , $e$
. $\theta$ , $\theta_{1},$ $\theta_{2},$ $\theta_{3}$ 3 , $\theta_{1}$







. , $M_{i_{\dot{J}}}=E_{l}\cdot(T)^{t}E_{j}(T)$ $i,$ $j=1,2$ .
1. 1. $M_{11}$ $\theta_{1}$ $T$ . ,
$\theta_{1}$ $M(T)$ .
1. 2. $M(T)$ $\{\begin{array}{ll}0 M_{12}M_{21} M_{22}\end{array}\}$ $\theta_{1}$ $T$
Profile .
$M_{11}$ , $\theta_{2}$ , $\theta_{1}$ BLUE $\hat{\theta}_{1}=M_{11}^{-1}E_{1}(T)^{t}y(T)$
. $\theta_{2}$ , $Exp[\hat{\theta}_{1}]=\theta_{1}+M_{11}^{-1}M_{12}\theta_{2}$ , $\hat{\theta}_{1}$




$\theta_{1}$ , $T$ EYontage M11 $M(T)$ , $\theta_{2}$
, Profile
, $2^{m}$ $T$ , $\theta_{1}$ $q$
, $\theta_{2}$ $(q+1)$ $p$ $(q<p\leq m)$
. $M(p, T)$ , Frontage $M(q, T)$
, $M(q, T)$ $M(p, T)$ Profile .
1 2 2-OA $(t=2, m=5, \lambda=4)$ 11 ,
5 , Frontage
. , , ,
Profile .
11 Frontage Profile ( ) Appendix .
2. $2^{m}$
2 ( $0$ 1) $m$ $F(1),$ $F(2),$ $\ldots,$ $F(m)$ $2^{m}$ .
$\theta\{\phi\}$ , $\theta\{t_{1}\}$ $F(t_{1})$ , , $\theta\{t_{1}, t_{2}, \ldots, t_{k}\}(2\leq k\leq p\leq m)$
$k$ $F(t_{1}),$ $F(t_{2}),$ . $.\cdot$ .
$,$
$F(t_{k})$ $k$ .
$n$ ( $(0,1)-$ ) $2^{m}$ $T$
$y(T)$
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$T=\{\begin{array}{llll}j_{1}^{(1)} j_{2}^{(1)} j_{m}^{(1)} \vdots j_{1}^{(\alpha)} j_{2)}^{(\alpha)} \cdots j_{m}^{(\alpha)} \vdots j_{1}^{(n)} j_{2}^{(n)} j_{m}^{(n)}\end{array}\}$ , $y(T)=\{\begin{array}{llll}y(j_{1}^{(1)} J_{2}^{(1)} \cdots j_{m}^{(1)}) \vdots y(j_{1}^{(\alpha)} j_{2}^{(\alpha)} \cdots j_{m}^{(\alpha)}) \vdots y(j_{1}^{(n)} j_{2}^{(n)} \cdots j_{m}^{(n)})\end{array}\}$








. . . , $\theta\{1,2, \ldots,p\},$ $\ldots,$ $\theta\{m-p+1, m-p+2, \ldots, m\})$
$p$ , $e$ . $\alpha$






, .. . , $d(j_{1}^{(\alpha)})d(j_{2}^{(\alpha)})\cdots d(j_{p}^{(\alpha)}),$ $\ldots,$ $d(j_{m-p+1}^{(\alpha)})d(j_{m-p+2}^{(\alpha)})\cdots d(j_{m}^{(\alpha)}))$
. $^{\vee}\llcorner d(0)=-1,$ $d(1)=1$ .
$\theta(p)$ ,
$M(p, T)\hat{\theta}(p)=E(p, T)^{t}y(T)$
, $M(p, T)=E(p, T)^{t}E(p, T)$ $\theta(p)$ $T$ .
$\epsilon(U, V)$ $M(p, T)$ $\theta\{U\}$ $\theta\{V\}$
$\gg$ . ,
$\epsilon(U, V)=\sum_{\alpha}\prod_{t\in U}d(j_{t}^{(\alpha)})\prod_{t\in V}d(j_{t}^{(\alpha)})$






$\gamma(T)$ $M(m, T)$ 1 .
$\gamma$ (T)t $=$ ($\gamma\phi$ (T)t, $\gamma$ l(T)t,..., $\gamma$m(T)
, $\gamma_{k}(T)^{t}=(\gamma\{1,2,$ $\ldots,$ $k\},$ $\gamma\{1,2,$ $\ldots,$ $k+1\},$ $\ldots,$ $\gamma\{m-k+1,$ $m-k+2,$ $\ldots,$ $m\})$ .
$\gamma(T)$ $M(m, T)$ ,
3. 1. $\gamma(T)$ $M(m, T)$ .
$k$ $\Omega=\{1,2, \ldots, m\}$ $K$ $\gamma\{K\}$ $M(m, T),$ $M(m, T)$
$u$ $v$ $(u, v)$ , $M(p, T)$
:
3. 1. (a) $M(m, T)$ $\gamma\{K\}$ $2^{m}$ , $\Omega$
$K$ .
(b) $M(m, T)$ $(u, v)$ $\gamma\{K\}$ ,
$\psi(k:u, v)=(\begin{array}{l}m-k\frac{u+v- k}{2}\end{array})(_{\frac{k-|v-u|k}{2}}),$ $u+v-k$ ,
$=0$ , $u+v-k$
. , $u,$ $v,$ $k$ , $|K|=k$ , $K$
. $\psi(k:u, v)=\psi(k:m-u, m-v)$ .
(c) $M(p, T)$ $\gamma\{K\}$ ,
$\sum_{u=0}^{p}\sum_{v=0}^{p}\psi(k:u, v),$ $0 \leq k\leq\min(2p, m)$
. $(\begin{array}{l}nr\end{array})$ 2 .
$\gamma^{*}(T)$ $K\in 2^{\Omega}$ 2 $\gamma(T)$ , $\nu(T)$
( ) $T$ . 2 $\nu(T)$
$\nu(j_{1}, j_{2}, \ldots, j_{m})$ $T$ $(j_{1}, j_{2}, \ldots, j_{m})$ ( $0$
) . $\nu(T)$ ( ) $T$ .
3. 2. $\gamma^{*}(T)$ $\nu(T)$ :
$\gamma^{*}(T)=D_{(m)}\nu(T)$ , $\nu(T)=\frac{1}{2^{m}}D_{(m)}^{t}\gamma^{*}(T)$
, $D_{(m)}$ $D=\{\begin{array}{ll}1 1-1 1\end{array}\}$ $m$ $D\otimes D\otimes\cdots\otimes D$ .
(Yamamoto, Shirakura and Kuwada (1975) 3. 2 ).
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4. ( )
$\sigma$ $T$ , $\sigma_{i}$ $i$
.
, $\sigma_{i}T$ ,
$\nu(\sigma;T)=(I_{2}\otimes I_{2}\otimes\cdots\otimes\{\begin{array}{ll}0 11 0\end{array}\}\otimes\cdots\otimes I_{2})\nu(T)$
. , $\gamma^{*}(\sigma_{i}T)$ .
$\gamma^{*}(\sigma;T)=(D\otimes D\otimes\cdots\otimes D)(I_{2}\otimes I_{2}\otimes\cdots\otimes\{\begin{array}{ll}0 11 0\end{array}\}\otimes\cdots\otimes I_{2})\nu(T)$
$=(I_{2}\otimes I_{2}\otimes\cdots\otimes\{\begin{array}{ll}1 00 -1\end{array}\}\otimes\cdots\otimes I_{2})(D\otimes D\otimes\cdots\otimes D)\nu(T)$
$=(I_{2}\otimes I_{2}\otimes\cdots\otimes\{\begin{array}{l}100-1\end{array}\}\otimes\cdots\otimes I_{2})\gamma^{*}(T)$
, $\sigma$ ; $i$ $\Omega$ $K$
$\gamma\{K\}$ .
$|\gamma(T)|$ $\gamma(T)$ . ,
4. 1. $|\gamma(T)|$ $T$ ( ) $\sigma$
.
4. 2. $M(m, T)$ $[\gamma(T)]=$
$\{\gamma(\sigma T)|^{\forall}\sigma\in\sigma\}$ $T$ ( ) $\sigma$ .
5. ( )
$\tau\ni\tau=(\begin{array}{llll}1 2 \cdots m\tau(1)\tau(2) \end{array})$ –$\equiv+$ ( ) $\Omega$
.
$\tau$ $\gamma(T)$ $\gamma(\tau T)$ , $\gamma_{k}(T)$ $(\tau T)=P_{k}(\tau)\gamma_{k}(T)$
. , $P_{k}(\tau)$ $k$ $\Omega$ $\Omega_{k}$ $\tau$
$(\begin{array}{l}mk\end{array})\cross(\begin{array}{l}mk\end{array})$ . 3 .
5. 1. $u,$ $v,$ $k$ , $M(m, T)$ $(u, v)$
$\gamma\{K\},$ $K\in\Omega_{k}$ , $T$ $\tau$ .
5. 2. $u,$ $v,$ $k$ , $M(m, T)$ $(u, v)$
$\gamma\{K\}$ , $T$ $\tau$ .
5. 3. $T$ $M(m, T)$ $\gamma(T)$ $[\gamma(T)]=$
$\{\gamma(\tau T)|^{\forall}\tau\in\tau\}$ $\tau$ .
74
6. SC-
$2^{m}$ $T$ (SC- ) $\sigma\cross\tau$
$M(m, T)$ $\gamma(T)$ . ,
6. 1. $u,$ $v,$ $k$ , $M(m,$ $T)$ $(u, v)$
$|\gamma\{K\}|,$ $K\in\Omega_{k}$ , $T$ SC- $\sigma\cross\tau$ .
6. 2. $u,$ $v,$ $k$ , $M(m, T)$ $(u,$ $v)$
$\gamma\{K\}$ , $T$ SC- $\sigma\cross\tau$ .
6. 3. $T$ $M(m, T)$ $\gamma(T)$ $[[\gamma(T)]]=$
$\{\gamma(\sigma\tau T)|^{\forall}\sigma\in\sigma^{\forall}\tau\in\tau\}$ SC- $\sigma\cross\tau$ .
7. $2^{m}$ Profile
$2^{m}$ $T$ $M(p)T)$ $(u, v)$ $\gamma\{K\}$
$z_{uv}$ . , $(p+1)\cross(p+1)$
$Z(p, T)=||z_{uv}||,$ $0\leq u,$ $v\leq p(\leq m)$
( ) $T$ SC- ( 6. 2).
$M(m, T)$ $T$ $\gamma\{\phi\}=n$ , . ,
$M(p, T)$ Spot .
$S(p, T)=||s_{uv}||,$ $s_{uv}=z_{uv}-\delta_{uv}(\begin{array}{l}mu\end{array}),$ $0\leq u,$ $v\leq p(1\leq p\leq m)$
$S(p, T)$ SC- ,
.
2 2-OA$(t=2, m=5, \lambda=4)$ 11 $S(p, T)$ Spot
$S(m, T)$ .
2. 2-OA$(t=2, m=5, \lambda=4)$ 11 $S(m, T)$
[1] [2] [3] [4]
$0$ $0$ $0$ 2 1 $0|0$ $0$ $0$ 3 2 $0|0$ $0$ $0$ 1 $0$ $0|0$ $0$ $0$ 3 $0$ 1
$0$ $0$ 6 4 4 $1|0$ $0$ 9 8 6 $2|0$ $0$ 3 $0$ 2 $0|0$ $0$ 9 0110
$0$ 6 612 4 $2|0$ 912188 $3|0$ 3 $0$ 6 $0$ $1|0$ 9 028 $0$ 3
2 412 6 6 $0|3$ 818129 $0|$ $1$ $0$ 6 $0$ 3 $0|3$ 028 $0$ 9 $0$
$1$ 4 4 6 $0$ $0|2$ 6 8 9 $0$ $0|0$ 2 $0$ 3 $0$ $0|$ 01109 $0$ $0$
$0$ 1 2 $0$ $0$ $0|0$ 2 3 $0$ $0$ $0|0$ $0$ 1 $0$ $0$ $0|1$ $0$ 3 $0$ $0$ $0$
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[5] [6] [7] [8]
$0$ $0$ $0$ 4 1 $0|0$ $0$ $0$ 4 2 $0|$ $0$ $0$ $0$ 4 $0$ $0|0$ $0$ $0$ 2 2 $0$
$0$ 012 4 8 $1|0$ 012 8 8 $2|$ $0$ 012 $0$ 8 $0|0$ $0$ 6 8 4 2
012 624 4 $4|$ 0121224 8 $4|$ $012$ 024 $0$ $4|$ $0$ 61212 8 2
4 424 612 $0|4$ 8241212 $0|$ $4$ 024 012 $0|$ $2$ 81212 6 $0$
$1$ 8 412 $0$ $0|2$ 8 812 $0$ $0|$ $0$ 8 012 $0$ $0|2$ 4 8 6 $0$ $0$
$0$ 1 4 $0$ $0$ $0|0$ 2 4 $0$ $0$ $0|$ $0$ $0$ 4 $0$ $0$ $0|0$ 2 2 $0$ $0$ $0$
[9] [10] [11]
$0$ $0$ 01210 $0$ $0$ $0$ 1 $0|$ $0$ $0$ $0$ $0$ $0$ 1
$0$ $0$ 3 8 7 $2|0$ $0$ $0$ 4 $0$ $1|0$ $0$ $0$ $0$ 5 $0$
$0$ 31216 810 $0$ 6 $0$ 4 $0|$ $0$ $0$ 010 $0$ $0$
181612 3 $0|$ $0$ 4 $0$ 6 $0$ $0|$ $0$ 010 $0$ $0$ $0$
2783 $0$ $0|$ $1$ $0$ 4 $0$ $0$ $0|0$ 5 $0$ $0$ $0$ $0$
1210 $0$ $0|0$ 1 $0$ $0$ $0$ $0|$ $1$ $0$ $0$ $0$ $0$ $0$
$p(2\leq p\leq 5)$ Profile $S(p, T)$
. SC- .
2-OA$(t=2, m=5, \lambda=4)$ SC- 2
. $S(p, T)$ 11
,
$||S(p, T)||_{1}= \sum_{u=0}^{p}\sum_{v=0}^{p}|s_{uv}|$ , $||S(p, T)||_{2}= \{\sum_{u=0}^{p}\sum_{v=0}^{p}s_{uv}^{2}\}^{\frac{1}{2}}$
. 2-OA$(t=2, m=5, \lambda=4)$ 11
3 .
3. 2-OA$(t=2, m=5, \lambda=4)$ 11
$||S(p,T)||_{1}$
$||S(p, T)||_{2}$
$p$ $[1] [2] [3][4][5][6] [7][8] [9][10] [11]$
$2$ $1039 1749 424 1273 1800 2078 1697 1470 1273 600 0.00$
$3$ $2173 3527 959 4181 3970 4345 3837 2800 3079 1020 1414$
$4$ $2470 40.17 1086 4639 4501 4940 4345 3200 3464 1175 1581$
$5$ $2490 4050 1095 4660 4539 4980 4382 3225 3481 1183 1587$
( ) .
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APPENDU. Informatlon matrices of 11 representative designs –continued
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